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1.0 EXECUTIVE SUMMARY

This project work plan for the implementation of remedial investigation
field activities at Midway Landfill was prepared under contract C-85075 with
the State of Washington, Department of Ecology. Authorization for the
production of this work plan has been made under Midway landfill work

assignment MDLF-2, as amended.

The strategy utilized to davelop this work plan is consistent with the
Midway Landfill Forward Planning Document (Black & Veatch, March 1985). Data
obtained during this phase of the overall remedial investigation field

activities will be evaluated in detail, and may result in a second phase of RI
—ttedd—activitdes. The aegggg phase may include the installation of additional

monitoring wells or gas probes to provide a more comprehensive data base for

purposes of developing remedial actions.

This work plan establishes a scope of services to be performed with an

estimated budget of $907,000 and a completion schedule of approximately 32 work

weeks after receipt of the work assignment authorization from WDOE., This

project consists of the field investigation phase of the remedial action
investigation to be conducted at the Midway site. Prior to initiation of this
work efforct, an initial series of gas probes are being installed adjacent to
the landfill site to monitor for off-site gas migration. Work completed under
this work plan will complement that inicial field activity.

1.1 INTRODUCTION

monitoring of a minimum of{fourteen)groundwater monitoring wells, twenty
clustered gas probes, and three leachate wellgon and adjacent to the Midway
landfill site. Additional work to be done includes surface water sampling,
soll investigation, a ground survey, and remote sensing of subsurface
stratigraphy to further define migration pathways. This work plan contains the

project description, scope of work, schedule, team assignments, and description




of outputs from each task.
1.2 OBJECTIVE

The objective of this work effort 18 to define the nature and extent of
contaminant presence at Midway Landfill, including water, air, and soil
contamination, as well as the migration of landfill gas in the landflll
vicinity. Activities that will be included in this work effort are listed
below. ' |

o Development of site plan

o Development of design drawings for wells and gas probes

.0 Development of subcontractor specifications and contract documents

0 Implementation of health and safety, quality control/quality assuraace

plan, and sampling plan during the field activities
(4] anicoring well drilling and installation
0 Leachate well drilling and installation
o Gas probe drilling and fnatallation
o0 Geophysical survey
0 Ground survey to record locations of wells, probes, and sampling sites
o Implementation of émbient air/climatological monitoring
o Soil, groundwater, surface water, and gas sampling
o Wadte characterizacion

o Data analysis and report preparation
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o Project management
o Community relations plan implementation
1.3 BACKGROUND

Detailed background information relating to the Midway Landfill project
has been preeented in the Midway Landfill Forward Planning document (Black &
Veatch, 3/85). Recent developments concerning the detection of significant
levels of combustible gas off site in the vicinity of the landfill have
contributed to increased monitoring efforts, including the planned initial

installation of approximately 75 off-site gas probes to further define the

extent and concentration of the landfill gas plume. The City of Seattle Solid

Waste Utility 1s proceeding with the installation of an on-site gas collection

system.




2,0 SCOPE OF WORK

The purpose of this major field activity phase of the remedial
investigation for Midway Landfill is to obtaln sufficient data to identify the
wmagnitude and extent of contaminant and gas migration for subsequent assessment
of remedial action alternatives during the feasibility study. The collection
and review of all data will be done in a professional, legally defensible
manner. The inveastigation will consist of activities to be conducted in three
major areas: hydrologic investigations, air quality inveatigations, and an
investigation to identify receptors. The estimated date of start-up for the
activities described in this remedial investigation (RI) work plan is November,
1985.

Each of the tasks assoclated with this work effort is described in greater

detail in the following sections.

2.1 / TASK ) |DEVELOPMENT OF SITE PLAN

]

.—/

The purpose of this task will be the development of a basic site plan for
all subsequent field activities. Up-to-date site maps of the landfill are
avalilable at a scale of 1"=]00” with detailed topography from the City of
Seattle, Solid Waste Utility. A base map of the landfill and surrounding area
to be investigated during the RI fleld activities 18 currently being prepared
from recently obtained WDOT aerial photography. The procurement of
rights-of-way for drilling of off-site gas probes and monitoring wells will be
the responsibility of WDOE., Key activities involved in finalizing the site
plan prior to the initiation of field drilling and sampling activities are

expected to include:

1) Development of preliminary site plan showing proposed drilling

locations

2) Review of preliminary site plan by involved agenciee (WDOE, WDOT, City

v



of Kent, City of Seattle, King County, home/business owners) to
identify and resolve potential problems relating to right-of-way or

other sensitive 1issues

3) Development of the site location plan from comments received during

previous steps

4) Staking of actual drilling sites for gus probes, leachate wells, and

groundwater monitoring wells

5) Preparation for implementation of health and safety, quality/assurance
quality control (QA/QC) and sampling plans, including procurement of
safety clothing and equipment, monitoring equipment, laboratory

coordination, and any necessary tralning/retraining of field persdnnel.

Site planning will be coordinated such that on-site monitoring well and
gas probe 1nstallation can be initiated as quickly as possible after approval
of the site location plan. In addition, climatological and air quality
mnonitoring instruments will be installed on-dite as early as posaible. Access
to off-site monitoring well and gas probe locations may take longer to'conplete
due to physical barriers or legal considerations. The determination of the
locations of these activity sites will be an on-going process under direction

of WDOE and contractor representatives.

The locations of the near-surface soil sampling will be at the direction
of the geotechnical site manager in conjunction with the drilling effortand

geophysical survey. General locations will be described in the site plan.




<«

2,2 TASK(é)DEVELOPMENT OF SUBCONTRACTOR DRAWINGS AND SPECIFICATIONS

The purpose of this task ie to develop plans, drawings, and specifications
for the drilling program, grouand survey activities, and speclalty air quality
instrumentation installation, startup, and consultation.. The format uged will
be suitable for each type of subcontract, and will meet all contract
procurement requirements of EPA, the State of Washington, and the Black &
Veatch prime contract with WDOE, B&V will develop all contract documents and
will assist WDOE in completing procurement requirements. Contents of the

documents will include:

1) Typical drawings for monitoring well, leachate well, and gas probe

installation with appropriate design notes and specification references

2) Specifications for all drilling activities including mobilization,
drilling procedures, geologlic sampling procedures, casing lnstallation

and grouting details, and completion detalls

3) Specifications for ground survey activities including tolerances for
thorizontal and vertical surveys, computational and field note methods,

instrument tolerances, and map plotting requiremente

~ 4) Specifications for air quality monitoring inetrumentation installation
and startup, including instrument epecifications, operating
environment, power requirementsa, support equipment requirements, and

maintenance requirements

5) General contract clauses, including health and safety, quality

assurance/quality control, insurance, and administrative requirements
6) Bid forms for submission of subcontractor quotes
WDOE will review the draft contract documents for compliance with all

technical and procurement requirements., After WDOE approval 1s obtained, final

contract documents will be used to retain one or more drilling contractor(s)
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and negotiate final contractr coat in accordance with federal and atate

procurement regulations,
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2.3 TASK 3 FIELD ACTIVITIES

RI field activities will include those tasks which involve a one-time or
uniquely identified task. The field activities described in this section
typically will not include intensive monitoring programs (described in Section
2.4). Fileld activities that will take place at Midway Landfill are described

below.

Organization of field activities will be the responsibility of a geotechnical
site manager and a surface activities site manager. The project engineer will
provide overall technical(iéza schedule guidance to site managers. Health and
safety (H&S) and quality assurance (QA/QC) functions will be the responsibility
of a single H&S and QA/QC officer who will work independently of other
personnel and will insure that all field activities are in accordance with the
eite Health and Safety Plan and the Quality Assurance Plan, The wite managers
and H&S/QA officer will be assisted by staff engineers and scientists from the

manpower resources of Black & Veatch and B&V subcontractors.

Scheduling of field activities will be a critical project management task

during work plan implelmentation. Scheduling of activities will be the
responsibility of the project engineer and will be conducted in accordance with

the overall project echedule and guidance from WDOK managecrs.
2.3.1. TASK 3.1 GROUNDWATER MONITORING WELL INSTALLATION 0 ] o

It is anticipated that a total of fourteen new monitoring wells will be
installed at nine locations giibig andd:;3§E;E£ to the landfill. In order to
determine 1if significant differences exist in the water quality between the
upper water table and the water baneath the confining layer, four of the wells
will be dual completion wells. The location of the wells has been tentatively
identified in the Midway Landfill Sampling Plan. Sufficlent geologlic samples
will be obtained during drilling to characterize the subsurface stratigraphy.
A full-time geotechnical engineer will provide field supervision of the
drilling activicies and will review and certify the drillers” record. The




geotechnical engineer will be responsible for determining the final depth of
well completion, based upon the geological characteriscics and relative degree
of saturation of the formations. Additionally, the geotechnical engineer will
be responsible for the proper installation, grouting, and completion of the
casings, screens, gravel packs, and other fill materials. The use of a
magnetometer or metal detector will assist in avoiding drilling through buried
utilicy lines or metallic objects (drums, containers) that may present a safety
threat. Upon completion of installation of well casings, the wells will be
developed. Development will occur after the water level has reached and
remalned at equilibrium for at least three days. At that time, the well will
be purged, evacuating at least 5 well volumes. The process will be repeated

|
prior to sampling. Dedicated bladder-type pumps will be installed at each Lfﬁ,gl”v
AL e,

wellhead, with locking caps. I bﬂl’""
f

In addition to the geotechnical engineer, there will be assigned a field
supervisor responsible for the implementation of the Health and Safety and
QA/QC Plans. This person will be designated as the QA/QC officer, and will be
responsible for the proper calibration, maintenance, and operation of all field
instrumentation, as well as the proper handling of all media environmental
samples. In the event that unsafe conditions arise that cannot be mitigated
using measures outlined in the Health and Safety Plan, the QA/QC officer will
have authority to halt or interrupt drilling activities.

2.3.2 TASK 3.2 LEACHATE WELL INSTALLATION
\\A/‘

This task will focus on the drilling and installation of three leachate
monitoring wells that will be installed within the landfill material. This
task has been designated as a work effort aéparate from the installation of the
groundwater monitoring wells because of potentially greater safety risks,

The presence of high levels of landfill gas, potentially under significant
pressuresa, necessitates the provision of additional safety measures such as
supplied air and SCBA equipment. A magnetometer or metal detector will be used
to avoid drilling into buried containers such as drums. During this task,
geologic samples will be obtained as in the drilling of the boreholes for the
groundwater monitoring wells. A geotechnical engineer will provide supervision

of the leachate well drilling and installation. A QA/QC officer will assume




the responsibility for QA/QC functions, and will also act as the Health and
Safety officer for the drilling and well installation. The QA/QC officer will
have complete authority to shut down or interrupt drilling operations should
unsafe conditions arise that cannot be mitigated with those measures outlined
in the Health and Safety plan.

2.3.3. TASK 3.3 GAS PROBE INSTALLATION W0 : \f

During this task, twenty gas probe clusters will be installed in and
adjacent to the landfill area. These probe locations will be selected to
complement the data obtained from the inicial inetallation of approximately 75
gas probes which are being implemented under a separate work plan. Locations
will be finalized by the geotechnical site manager in consultation with
landfill gas experts assigned to the B&V project team and WDOE project
managers., The securing of rights—-of-way for off-site probe installation will
be the responsibility of WDOE.

Probes will be installed near groundwater monitoring well locations, and
will consist of two or three clustered probes per location to assess the extent
of gas migration with depth and stratigraphy. During drilling and installation
of the gas probes, the geotechnical site manager will provide drilling
supervision and will be responsible for geotechnical sample collection,
drilling procedures, installation procedures, and gas probe completion. The
geotechnical site manager will be assisted by a landfill gas expert who will be
responsible for selecting final probe depths and other decisions related to
optimization of the subsequent gas probe monitoring program. A full-time
H&S/QA officer will be provided for on-site activities, and will also assume
responsibility for implementing the provisions of the Health and Safety plan.
For off-site probe installation, the H&S/QA officer will be provided on a
part-time basis, with cthe site manager assuming those duties when the H&S/QA
officer i1s involved with on-site responsibilities.

~

2,3.4. TASK 3.4 CEOPHYSICAL SURVEYS ———— (gl Serhwgn TZINL

This task will be devoted to conducting a geophysical survey in the Midway
Landfill area. Methods anticipated to be utilized include a magnetometer 7
e ————
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survey, resistivity survey using two dipole separation schemes, and a seismic
refraction survey. Strategy for the geophysical survey is to provide the
greatest amount of data which can be obtained with a moderate level of
technical complexity and minimum cost. Because the depth to groundwater is in
excess of 100 feet, the geophysical survey methods are not expected to provide
extensive data concerning grounwater movement; however, the methods are
éiﬁzzfadrigiprovide extremely useful data in further defining complex landfill
stratigraphy and gas migration pathways. The geophysical survey will be
conducted within the same time frame as the drilling operations, in order to
obtain concurrent ground truth data. The team selected to perform the
geophysical survey will assume the responsibility for implementing safety
measures 1in accordance with the site Health and Safety Plan, and will comply
with all QA/QC requirements to assure data validity. The geotechnical site
manager will be responsible for coordinating schedule and technical issues

involved in conducting geophysical survey activities.
2,3.5, TASK 3.5 GROUND SURVEY

During this task, the locations and elevations of all gtoundwater
monitoring wells, leachate wells, gas probes, and sampling sites will be
surveyed. Additionally, this work effort will encompass the surveying of the
gas probes (approximately 75) installed under the "Project Work Plan for Gas
Probe Installation, Midway Landfill Remedial Investigation, Kent, Washington
(B&V,September 1985). The surveying of all sample locations is necessary to
accurately document their location in accordance with CERCLA guidelines, and to
provide information to be used in the designing of remedial action' alternatives
during a subsequent feaaibility study. It is expected that one subcontract
survey crew will be used to complete the field portion of this task. Survey
computations and plotting of locations and elevations on base maps will be

based on field survey notes.

2,3.6. TASK 3.6 SOIL INVESTIGATION

In this task, soil samples will be obtained from approximately fifteen

locatlonslig_&hgﬂlnnditigwto provide information on the structure, description,
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and permeability of the in-situ soils, and to characterize the soils from the
Terminal 5 area that were placed at the landfill. The samples will be obtained
using a hand-held screw type auger. Locations of the sampling will be
finalized by the geotechnical site manager. A two-person team will collect the
samples; one person will obtain the sample; the other team member will perform
H&S/QA functions, and will carry portable instrumentation to indicate the need
for appropriate levels of protection on-site. Locations for soil sampling will

be coordinated with geophysical survey results. iL,(£Lﬁ  ,l}w ‘ArLLK‘

:}A.
In-sity permeability tests will be performed at selected soil sampling sites
after soil samples are collected. These tests will be conducted using either
constant or falling head permeability protocol by the soil sampling crew.
Purpose of these tests 1s to determine surface infiltration rates for the
existing landfill cover which will provide one segment of the total hydrologic
data base for the landfill.

2.3.7 TASK 3.7 SURFACE WATER INVESTIGATION

During this task, storm water sampling instrumentation will be installed
at the locations determined during site planning activities. Two automated
storm-triggered stormwater samplers will be installed, along with flow
recorders. A detailed storm sewer review will be conducted for the vicinity
surrounding the landfill to accurately determine storm sewer drainage patterns.
Staff gages will be installed at the north and middle ponds on the landfill
site. The locations of surface seeps in the study area surrounding the
landfill will be documented and mapped for subsequent sampling and water level

measurements.

2.3.8. TASK 3.8 CLIMATOLOGICAL/AIR QUALITY STATION INSTALLATION

. JV\A,( > WA } . VALA A /"l"‘“*\

= ( \

Two oEfs;td climatological/air quality stations and satellite off-alte\
stations will be installed during this task. Installation will be completed as
quickly as possible after field activities are initiated. The information
gathered from the stations will assist in planning day-to-day field activities,

by providing information concerning wind speed and direction, relative
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humidity, barometric pressure, temperature, rainfall, and evaporation rates.
These stations will also be used to obtain daily on-site air quality data
during the field activity period. The stations will be installed at locations
to be determined by the B&V surface activities site manager, with advice from
B&V and subcontractor meteorological and air quality experts. A specialty
subcontractor will be retained to assist in identification of station
locations. The subcontractor will install, test, and start up the
instrumentation, provide consultation, and collect air quality samples during
the RI field activities and monitoring periods. Satellite off-site locations
will be chosen to record wind speed and direction, and temperature. Data
obtained from climatological and air quality instruments will be used in
assessing both on-site and off-site air quality impactas. Satellite air quality
stations utilized for detection of a surrogate air quality toxics parameter,
such as hydrogen sulfide, will be installed during the RI monitoring phase of
work at selected on-site and off-site locations to better define the movements

of landfill gas components in ambient air.

2.3.9 TASK 3.9 RECEPTOR INVESTIGATION

The identification of potential receptors will be completed during this
task. Receptors are defined as those human and other life forms on and
adjacent to the landfill which may be detrimentally affected by environmental
problems created by the presence of the landfill including gas migration,
groundwater or surface water contamination, soil contamination, or air quality
contamination. Included in this work effort will be a detailed water well
survey to determine 1f there are any operational wells that are at risk from
groundwater contamination; the location of seeps adjacent to surrounding
businesses and homes; and a census to determine daily migration habits of the
local population. A review of available vegetation and wildlife inventories
will be made by biological sclientists, and contacts will be made with Scate ahd
Federal natural resource agencles to determine 1f any threatened or endangered
species inhabit the study area. Results obtained from the combustible gas
monitoring efforte currently underway will be used to profile the size and
disctribution of the population at risk from landfill gas presence. Potential
risks to receptore will be reviewed synoptically by preparing geographic

)13
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distribution maps of problem issues and overlaying these on the study area base

map.
2.3.10. TASK 3,10 WASTE CHARACTERIZATION

In order to develop information that will be used to assist in determidlng
the types of contamination that are present within the landfill, selective
chemical analysis will be performed on subsurface materlial samples. Samples
will be selected during drilling of leachate wells and gas probes located
withian the landfill material. The geotechnical site manager will direct the
collection of individual or composite samples from representative subsurface
f111 intervale. The samples will be analyzed for parameters as described in
Section 6 of this work ﬁlan. -The information obtained from this task is
expected to be used in the development of predictions regarding leachate

composition and generation rates.




2,4, TASK 4 MONITORING ACTIVITIES

An intengsive monitoring effort will be undertaken in conjunction with the
geotechnical drilling and equipment ifnstallation task and other field
activities conducted at the Midway Landfill site. The monitoring program will
be conducted on a schedule which is intended to provide time correlated data
for multi-media environments, with an objective of providing basic RI-related
information on the hydrologic cycle, climatic and air quality cycle,
groundwater hydrology, leachate movement, and gas migration dynamics related to
the Midway Landfill site.

During this work effort, monitoring of newly installed groundwater
monitoring and leachate wells, gas probes, and air quality will be conducted.
Additionally, existing wells and probes will be sampled, as well as surface
water quality. The monitoring efforts are further described below.

2.4.1 TASK 4.1 GROUNDWATER AND LEACHATE WELL MONITORING

The goundwater monitoring wells and the leachate wells will be sampled a
minimum of four times during the RI monitoring period. Water level
measurements will be made weekly using an electronic well level 1nd1cator.vl
Each of the newly installed wells will be sampled, as will the existing on-site
groundwater and leachate monitoring wells. It is anticipated that at least two
off-site, privately owned wells will also be sampled during this work effort.
Two of the sampling events are scheduled to occur in assoclation with wet
weather events, and two during dry weather conditions. An appropriate
antecedent condition will be selected for each sampling event. A two-member
team will be used to obtain the samples, with one team member devoted to sample
handling (preparation of sample containers as appropriate, filling of
containers, completion of chain of custody forms, packing and shipping); the
other team member will be responsible for purging of the wells and the actual
sample procurement, and in-situ parameter measurement as outlined in the
sampling plan. The site H&S/QA officer will oversee this activity to insure
that all provisions of the Health and Safety and Quality Assurance Plans are

)$




followed.
2.4.2 TASK 4.2 GAS PROBE MONITORING

This task will focus on sampling twenty new gas probe clusters installed
under this work plan, approximately 77 probes being installed under a separate
Midway Landfill work plan, and the probes which have been installed in and near
the landfill in 1985 by the City of Seattle, Solid Waste Utility. Time
correlated monitoring will begin immediately after completion of probe
inetallacion wicth a complete scan of all probes, and will continue weekly for
the duration of the initial monitoring period. Monitoring will include
combustible gas concentration, 02 level, CO02 level, H2S level, and volatile
organics semi-quantitative chromatographic analysis. The equivalent of five 2
complete rounds of gas probe sampling will be completed during this téﬁk?’“ﬁﬁgj
two-man crew, trained previously, will complete this task, with supervision

provided by the site manager and H&S/QA officer.

2.4.3 TASK 4.3 AMBIENT AIR MONITORING

Automated collection of climatological and ambient air quality data will
be initiated as early as possible during the RI field activities period and
will be closely coordinated with other ongoing RI field activities. Additional
sampling efforts during the intensive monitoring period will be based upon an
extension of the monitoring work performed on-site by the University of
Washington (University of Washington, July, 1985). Special attention will be
given to verifying critical climatic conditions suggested in the university
researcher”s report., Data will be obtained in a manner to facilitate input
into the air quality mathematical model developed for the site. An on-site
automatic weather station will be installed to collect meteorological data as
early as possible during the field activities period and will continue to
operate throughout the intensive moanitoring period. Parameters to be measured
will include wind speed and direction, temperature, humidicy, barometric
pressure, precipitation, and evaporation. Sampling pumps using charcoal
collector tubes will be installed at an upwind and a downwind site. The pumps
will be collecting time weighted samples under microprocessor control

throughout the time that drilling activities are taking place on eite, and will
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continue to operate during the iantensive monitoring period. In addition,
on~asite real time organic VApor analysis will be conducted using a portable
continuous—-calibration gas chromatograph linked to the automated air sampling

system.

In addition to automated ambient air sampling and analysis during the
implementation of field acctivicty and monitoring tasks, an organic vapor
analyzer {(OVA) will be used to scaﬁ existing operational on-site flares, newly
constructed gas extraction wells, and sites expected to experience "worst case"
conditions as predicted by the Midway Landfill air quality mathematical model.
Samples will be collected in a wmanner which will provide valid data for model
calibracion and verification. Duplicate carbon tube samples will be collected
at selected sites, both on and adjacent to the landfill, for laboratory

confirmation of organic vapor analyzer data,

During the intensaive monitorihg period, satellite fixed air quality stations
will be implemented to monitor a surrogate air toxics parameter such as
hydrogen sulfide. These satellite stations will be woved about ae appropriate
to collect data which is representative of "worst caee" climatological
conditions in the vicinity of the landfill. Thies data collection effort will
be coordinated with organic vapor analyzer mobile amblent air and gas flare
sampling to obtain a geographically correlated data set for calibration or

verification of the air quality model for selected alr toxics.
2.4.4 TASK 4.4 SURFACE WATER MONITORING

Intensive monitoring of surface water will be conducted at sites where
stormwater sampling and flow monitoring devices have been installed, and at
other surface water sites which may be correlated with the landfi1ll site either
through leachate seepage or potential infiltration surfaces. At least two
storm events will be monitored using storm actuated flow and esampling devices
installed temporarily at Interstate 5 highway culverts which are connected to
pipes that discharge into the landfill, Water quality parameters will be

analyzed as described in the sampling plan.

Water levels at ponds and seeps identified during the field investigation

| )77
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activities will be measured on a daily basis during the intensive monitoring
period. Samples will be obtained as appropriate based on water levels and
antecedent conditions and analyzed for the presence of selected indicator
pollutants. Hydrologic data assoclated with surface water run-on will be

obtained from on-asite climatological instruments as described in Task 4.3,

~ Monitoring well samples and water levels obtatned for wet weather conditions

will be coordinated with stormwater sampling events to gain insight 1ato

overall landfill area water balance.
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2.5 TASK 5 DATA ANALYSIS AND REPORT PREPARATION

The purpose of this task 18 to analyze and interpret the multi-media data
base obtained during the remedial investigation field activities and monitoring
program, deVelop conclusions and recommendations regarding receptor impacts
from off-site migration of landfill contaminants, and prépare technical and
project reports which summarize the completed work efforts and estimate
addicional levels of effort necessary to define the nature and extent of
particular problem issues. Conclusions and recommendations for further
remedial investigation activicties will be detailed including plane for further
monitoring of installed groundwater/leachate wells, gas probes, ambient air,

and surface water.
2.5.1 TASK 5.1 DATA ANALYSIS AND INTERPRETATION

The purpose of this task will be to analyze and interpret the data
obtained from the field activities. The development of a data management
system (described in TASK 6) will allow for the efficlent, accurate analysis of
generated data. The data analysis will include statistical analysis of each |
data type in accordance with the procedures outlined in the Midway Landfill
Qualicy Assurance Plan. Statietical correlations of selected data groups will
be performed (e.g., correlations between strata permeabilities and gas.
concaentrationa) to assist 1in developing assessments of current condicions and
predictions of future conditions. During this task, data action level criteria
will be devglgped which will represent RI/FS decision points for assessing the
need for ;ﬁdlc;;::I~3;?E;>defining extent and magnitude of contamination,

and/or implementing remedial actions.

The output from this task will consist of data summaries, data plots, data
statistical correlations, and other items which describe numerically and
mathematically the fleld activicies and the monitoring activities completed in
accordance with this work plan. Data analysis results will be used to describe
48 accurately as possible the curreant condiclona'withih and near the landfill.
Locations of all newly placed wells and probes and ssmpling sites will be

recorded on base maps.
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It is anticipated that data analysis efforts will include historical long term
climatological data assessment, primarily wind direction and velocity and
precipitation, and additional ambient air model development and refinement to
better define "worst case'" atmospheric conditions. Also, it is likely that
groundwater and leachate hydraulics will be simulated by some type of eimple
wathematical model. However, 1t 1is not anticipated that detailed or complex
modeling of groundwater will be uﬁdertuken during this phase of the remedial

investigation.
2.5.2 TASK 5.2 PROJECT REPORTS AND PLANS -
2.5.3 TASK 5.2.1 GEOTECHNICAL/GEOLOGIC REPORT

This report will describe the geotechanical and geological information
generated during the installation of the monitoring wells and gas probes.
Incorporated into this report will be the results obtained from the geophysical
survey, and the results of the soll sampling effort. Standard stratigraphic
logs and licthographic descriptions will be included in the report.

2.5.4 TASK 5.2.2 GAS PROBE MONITORING REPORT

A report will be prepaed summarizing the results obtained during the
monitoring of the gas probes. A summary of the gas concentrations and
analytical results will be presented. An assessment of the effectiveness of
the proposed gas collection system will be made, if sufficient data 1e
avallable. Spatial and temporal gas relationships will be described, and
isopleths of gas concentrations will be prepared on basemaps. Statistical
ragression correlations of data will be completed to establish simple models of
migration mechaniems, a8 appropriate. Additional at-risk areas will be

identi1fied, 1f appropriate.

The development of a long-term gas monitoring program will be included as
part of this report. This plan will identify additional monitoring efforts (1if
needed) and will scope the time frame and frequency of sampling. Quality

asgurance/quality control measures will be included, in order to assure that




all subsequent data gathering efforts and results are legally defensible.
2.5.4 TASK 5.2.3 GROUNDWATER MONITORING REPORT

A report will be prepared that summarizes the information obtained during
the field activities and monitoring efforte and describes the qualitative
condition of the groundwater in the landfill vicinity. The need for additional
groundwater monitoring wells will be assessed, and recommendations will be made
concerning the location of additional wells. The results of the waste
characterization program will be included. An interim groundwater monitoring
plan will be presented based upon the information obtained from the four
sampling efforts. This plan will address the parameters and monitoring

frequency for additional and existing wells.
2.5.5 TASK 5.2.4 AMBIENT AIR MONITORING REPORT

The results of the ambient air/climatological monitoring will be compiled
and presented in report format. Results will be compared to regulatory limits
for those compounds for which ambient air limics exist. Recommendations for
additional monitoring, if needed, will be made. Ambient air quality impacts
on potential receptors will be assessed with regard to worst case

climatological conditions.
2.5.6 TASK 5.2.5 GROUND SURVEY REPORT

In this report the locations of the wells, probes, and sampling points
will be described and plotted on a base map. Field books and calculations will
be submitted. The depth and volume of the on-site pond will be determined and
included in the report. w~r£yzw».3

2.5.7 TASK 5.2.6 SURFACE WATER REPORT
The data obtained during the surface water investigation will be compiled
in a report format. The amount of rainfall and run-on will be summarized, and

comparison of the values obtained will be made with previously calculated

amounts. The neceasity of re-routing surface drainage away from the landfill
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will be assessed. An overall huydrologic balance will be described based on
data obtalned to date and closure options for surface water as described in the
Midway Landfill Environmental Impact Statement (Pnraﬁettix, August, 1985).

Data for ponds and seeps will be summarized with respect to surface and

groundwater interactions.
2.5.8 TASK 5.2.7 RECEPTOR IDENTIFICATION AND IMPACT REPORT

The receptor populations identified during the course of the field
activities will be described. The populations will be described according to
paths of contaminant exposure they may be exposed to whether air, water, or
soil. 1Included in the assessment will be infrastructure (residences,
businesses, transportation patterns, utility layouts, etc.), wildlife and
aquatic resources, and vegetation. The primary method utilized to define
potential exposure limits will be geographic overlays of receptor populations
aad pollutant pathways on study area base mapa. These plots will provide
sufficient detail to establish geographic limits for additional RI field or

monitoring activicies.
2.5.9 TASK 5.2.8 PROJECT SUMMARY REPOQRT

An overall summary report will be prepared to present a comprehensive and
synoptic review of all RI activities to date. The primary objectives of this
report will be (1) synoptic review of all field data,(2) identification of
further field data collection needs (3) updated status of off-site surface or
subgurface pollutant migration problems including identified receptor
populations, and (4) conclusions and recommendations for furcther remedial
action efforts, The report will be organized into major issues discussions
using the established data base and individual project techaical reports to
summarize status of the following 1ssues: gas migration, leachate migration,

. offelte groundwater conCamination; off-site atixr quality degradation, overall
. water balance and drainage, and off-site receptor impacts. The project summary
report will include an executive summary section sultable for public

distribution and fact sheet development.
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2.6 TASK 6 PROJECT MANAGEMENT

Project management will be an ongoing task throughout the proposed work
effort, Management activities are expected to include management of staff
assignments and budgets, staff or public meetings, preparation of monthly
status reports, subcontractor supervision, contract management activities,
and data management . Management of the remedial investigation schedule for
field activities and monitoring will be a major project management task in this
work plan due to the large number of interrelated simultaneous tasks. Staff
assignments and organization and subcontract management will also be

significant management efforts during work plan implementation.

Data management will be an important project management function for the
Midway Landfill remedial investigation effort. A large and diverse data base
will be created by field and monitoring activities. Historical and existing
data collection efforts have also resulted in a large amount of data which
needs to be placed in a manageable format. The following items will be

addresased during the implementation of the data management task:
FAB
o WDOE data management format requirements

o Data types and quantity (historical and projected)

o Types and volumes of assoclated data (climatic, geological, water

quality, ambient air, gas probe, potable water)

0o QA/QC plan requirements

o Computer data base and mathematical model format requirements

o Data security requirements (confidentiality)

The data management system will result im the creation of files that are

complete, properly categorized, quality assured, and will include all data

attributes (including statistical measures such as mean, median, mode, standard

23




deviation). The data management system files will be accessible to qualified
pergonnel for use in development of contamination assessment (extent and
magnitude), the preparation of summary reports, and identification of

additional data needs.
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2,7 TASK 7 COMMUNITY RELATIONS

Activities identified in the Midway Landfill Community Relations Plan will
be implemented during this task. Specific efforts will include preparation of
fact sheets for public diatribution, a pre—-activity public meeting,
post-activity public meeting, and condensed summaries of the results obtained

during the field investigation.




3.0 PROJECT SCHEDULE

Figure 3.1 describes the proposed remedial investigation schedule. Work
plan implementation 1s expected to begin during November, 1985 and will extend

for approximace1m §2 calendar weeks. Schedule matters will be detailed further

during site planning activities to be conducted during the first six weeks of
work plan activity.

4.0 PROJECT TEAM ASSIGNMENTS

Key personnel assfigned to this project are identified below. Position
respongibilicies are deascribed in an organizational forwat for remedial
investigation work plan field activities in Figure 4-1 of this section.
Project organization for fleld and monitoring activities will be detailed
Quring the site planning task implementation,

Black & Veatch

Program Manager ‘ Paul B. MacRoberts = 913-339-2000
Program Englineer Mark G. Snyder 206~754-0515
Project Engineer Wm. Gary Smith 504-926-3743
‘Health & Safety/Quality Assurance (To Be Named)

Officer

RI Ceotechnical Site Manager (To Be Named)

RI Surface Activities Site Manager ~  (To Be Named)

Hart-Crowser & Assoclates

Project Managar Matt Dalton 206-324-9530

2t




WEEKS AFTER NOTICE TO PROCEED
2 4 6 8 10 12 1& 16 18 20 22 24 2 28 30 32

TASK 1|  SITE PLAN
" TASR 2 SUBCONTRACT DOCTMENTS
TASK 3  FIELD ACTIVITIES

TASK & MONITORING ACTIVITIES

TASK 5 DATA ANALYSIS & REPORTS

TASK 6 PROJECT MANAGEMENT

TASK 7  COMMUNITY RELATIONS

 CLIMATOLOGICAL AND AIR QUALITY DATA COLLECTION

SCHEDULE FOR REMEDIAL INVESTIGATION
MIDWAY LANDFILL

FIGURE 3.1
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Project Hydrogeologist _ Mike Warfel 206-324~9530
Project Gas Migration Engineer Joel Massman 206-324-9530

Hall & Assoclates

Community Relations Coordinator Steve Nesich 206-441-4255
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5.0 MBE/WBE PLAN

The following table summarizes the firms and respective

parcticipation levels that have been estimatd within this project work plan.

Minorlty Business Enterprises (MBE) Participation Work Assignment

Subcontract -~ Subsurface Exploratlon Monitoring/Leachate Well
Drilling

Subcontract - Subsurface Exploration Gas Probe Installation

Subcontract — Ground Survey Horizontal/Vertical

Surveys in Study Area

Women“s Business Enterprises (WBE) Participation Work Assigonment

Hall & Aeaoclécés Community Relations

Note: '"Participation' is presented as a percentage of estimated project costs

2§




for the work assignment as compared with the total estimated work assignment

budget, both exclusive of other direct costs.




6.0 PROJECT BUDGET

Estimated costs for this work plan and appropriate detall support are
provided in the tables within cthis section.

6.1 PROJECT BUDGET SUMMARY

Project budget summary is presented in Table 6.1-1. Tables 6.1-2 and
6.1-3 present summary cost information for Black & Veatch primary
subéoncraccora, Harc_Croweer & Associates, Inc. and Hall and Associates. Both
Hart-Crowser and Hall & Assoclates will be governed by the cost plus fixed fee
type contract. The following additional subcontracts afe.exPQGCed to be

implemented during the remedial investigation work plan effort:

Table 6.1-4 Groundwater and Leachate Monitoring Well Drilling and

Installation
Table 6.1-5 GCas Probe Clusters Drilling and Installation
Table 6.1-6 Horizontal and Vertical Ground Surveys of the Study Area
Table 6.1-7 Alr Quality Instrumentation Installation and Operation
The additional drilling and survey subcontracts are expected to be of the
lump sum with unit price adjustment type, and the ailr quality instrumentation
subcontract 18 expected to be a professional type contract of the cost plus
fixed fee type. The above tables represent a preliminary estimate of the
anticipated cost for each effort based on the specified level of effort.
6.2 DIRECT LABOR HOURS
"A summary of the total direct labor hours by task and labor category is

presented in Table 6.2-1. Tables 6.2-2 through 6.2-4 present direct labor

hours for each firm by task and labor category.
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6.3 OTHER DIRECT COSTS

A summary of preliminary estimates of other direct costs for each of the
primary firms 18 predented in Tables 6.3-1 and 6.3-2. These tables include an
extended listing of equipment and supplies which will be required for the
anticipated major level of effort for fleld investigations and field

monitoring.

A summary of preliminafy estimates of direct costs for laboratory analysis
of field collected samples 18 included in Table 6.3-3., At this time, it 18
anticipated that contract laboratories will be utilized to perform this effort,
80 the budget for these items 18 not included in the overall project budget
summary. Tables 6.3~4 through 6.3-10 are individual summaries of expected
quantities and costs for each major category of field sample to be collected

during the remedial investiagtion work plan implementation.




TABLE 6.1-1

PROJECT BUDGET SUMMARY
(BLACK & VEATCH)

Labor Category Manhours (1) Rate(2)
Program Manager 98 $35.64
Program Englneer 384 23.76
Prof. 4 228 25.85
Prof. 3 . 1,888 21.20
Prof. 2 ) 1,260 17.74
Prof. 1 885 13.97
Tech. 2 981 13.87
Tech. 1 190 7.97
Clerical 320 8.14
Direct Labor 6,234
Overhead (102.985% X DL)
Fee

SUBTOTAL

Subcontracts:
Hall & Associates
Hart - Crowser

SUBTOTAL

(MDLF~2/11889.401)

$3,492.72
9,123.84
5,893.80
40,025.60
22,352.40
12,363.45
13, 606.47
1,514.30

2,604.80

$110,977
114,290
27,744

$253,011

$8,804
185,556

$194,361

(10/16/85)




Additional Subcontract Cost Estimates:

Groundwater/Leachate

Well Drilling/Installation $98,600
Gas Probe Drilling/Installation 81,500
Ground Survey, Horizontal &

Vertical Control 29,800
Alr Quality Instrumentation,

Installation & Consolidation 40,500

250,400

Other Direct Costs (Table 6.3-1) . 209,805
TOTAL ESTIMATED PROJECT COSTS ' $907,577

Notea: (1) See Table 6.2-2
(2) Firm's Average

(et a»-«Jjw Costs Totee £.3-1 20k, (S¥.00
Cee ™

‘# / 4

(MOLF-2/711889.401) (1016 7/8R5)



TABLE 6.1-2 » .

PROJECT BUDGET SUMMARY
(HALL & ASSOCIATES)

Labor Category Manhours (1) Rate(2) Total
Prof. 4 0 ©$24.00 $0.00
Prof. 3 ' 104 16.50 1,716:00
Prof. 2 0 15.85 0.00
Prof. 1 0 }5.00 0.00
Tech. 2 0 0.00
Tech. 1 80 11.00 880.00
Clerical 80 9.00 720.00
Direct Labor 264 7 83,316
Overhead (142% X DL) 4,709
Fee 497
$8,522
SUBTOTAL
Other Direct Costs (Miscellaneous) 282
ESTIMATED PROJECT COSTS FOR FIRM l $8,804

Notes: (1) See Table 6.2-3
' (2) Firm's Average

(MDLF~-2/11889.401) : : (104167851




TABLE 6.1-3

PROJECT BUDGET SUMMARY
(HART - CROWSER)

Labor Category Manhours(l) Rate(2) Total
Prof. 4 148 $32.00 $4,736.00
Prof. 3 836 22.00 18,392.00
Prof. 2. 712 15.50 11,036.00
Prof. 1 1257 10.50 13,198.50
Tech. 2 176 10.00 1,760.00
Tech. 1 0 8.00 0.00
Clerical 152 8.00 1,216.00
Direct Labor” ) 3,281 550,339
Overhead (196.4% X DL) 98,865
Fee K\ A ' 12,585
SUBTOTAL

Other Direct Costs (Table 6.3-2)
ESTIMATED PROJECT COSTS FOR FIRM

Notesa: (1) See Table 6.2-4
(2) Firm's Average

MBI R TIRRG AV S

$161,789

23,768

$185,556

TINNIV A IR
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1. Mobilization

4-person survey party, vehicle, equipment, suppllies

2. Labor

4-person survey party, 20 miles horizontal control

20 miles vertical control, at 2 miles/day = 20 days

3. Clearing
1 day clearing at

4. Daily Subsistence

TASK 6.1~-6

MIDWAY LANDFILL GROUND SURVEY

full crew rate

Full crew @ $75.00/person for 20 days

5. Equipment & Supplies

Survey vehicle @ $50.00/day
Survey equipment @ $50.00/day

Misc supplies (field books, flagging, stakes)

Source of Estimate:

TOTAL ESTIMATE

Black & Veatch

$ 1,000

16,000

800

6,000

1,000
1,000
100

$25,900



TABLE 6.1-7

AIR QUALITY INSTRUMENTATION SUBCONTRACT
MIDWAY LANDFILL

RI WORK PLAN
WORK EFFORT | PERSONNEL LEVEL HOURS - TOTAL COST
‘ P4 P3 P2 Pl

Initial Pioject Meéting : 8 8
Mobilization 8 8 20 20
Equipment Installation 16 40 40
Equipment Testing | 40 40
Equipment Startup 16 .16 16
Operator Training 16 16
Data Collection : 160 -
Data Interpretation 40 40
Additional Consultation (Misc.) 40 40
TOTAL LABOR 184 168 116 180
(Inc. Overhead & Fee) @65 @55 @45 @25

| $11,960 9,240 5,220 4,500 $ 30,920
Travel 61 days x $25/day + 6,100 miles x $0.25 ‘ 3,050
H & 5 Equipment 60 days @ $25/day | 1,500
Specially Equipment 10 days @ $500/day ' 5,000

TOTAL ESTIMATE $ 40,470

SOURCE: BLACK & VEATCH




TABLE 6.2~1 DIRECT LABOR HOUR SUMMARY

Level of Effort

Labor Category

LWWwWwWwWwwWwwbwwwbwwwwewbLbwwwiwwwwww

Task A
PM PE P4 P3 P2 Pl T2 T1 Secr Total
1 Development of Site Plan
1.1 Preliminary Site Plan 0 0 o 124 24 16 12 0 12 88
1.2 Plan Review 0 4 4 8 0 0 0 0 8 24
1.3 Final Planning 0 4 4 48 16 16 20 0 16 124
1.4 Site Staking 0 0 0 8 0 16 0 0 0 24
1.5 H&S/QA Plan Prep. 6 8 16 20 0 56 26 0 8 132
2 Subcontract Documents :
2.1 Drawings 0O 0 4 30 8 10 16 0 O 68
2.2 Specifications 2 4 12 100 16 32 0 0 44 210
2.3 Bid Tabulatuons 4 4 6 18 0 8 0 O 16 56
3.1 Groundwater Well
Installation :
.1.1 Drilling 0 0 8 172 110 423 0 0 o 713
W1.2 Installation 0O 0 4 64 32 134 0 0 0 234
.1.3 Development 0O 0 4 52 12~ 58 0 0 o 126
1.4 Site Cleanup 0O o0 o 0 6 30 0O 0 o 36
.2 Leachate Well Installation :
2.1 Drilling ' 0 0 4 20 48 72 0O 0 o 144
2.2 Installation 0 0 2 10 24 36 0O 0 o 72
.2.3 Development 0 o 1 8 12 18 0 0 O 39
2.4 Site Cleanup 0 0 1 3 12 18 0 0 0O 34
.3 Gas Probe Installation :
3.1 Drilling 0 0 4 396 312 140 0O 0 o 852
+3.2 Installation 0 0 4 156 172 48 0O 0 0O 380
.3.3 Site Cleanup 0O 0 o 64 44 24 0 0 o 132
b Geophysical Survey . .
bl Resistivity Survaey O o 2 12 20 28 O 0 o0 62
4.2 Seismic Refraction Survey o 0 2 8 20 - 28 0O 0 o 58
5 Ground Survey ' . .
«5.1 Field Survey Coordination 0O 0 o0 8 0 0 20 0 O 28
.5.2 Survey Calc./Plotting 0O o 8 8 40 0] 0 0 8 64
.6 Soils Investigation
6.1 Soils Sampling 0O 0 O 0 0 8 g8 0 O 16
6.2 Permeability Testing 0O o0 O 4 0 16 16 0 O 36
«6.3 Solls Analysis
o7 Surface Water Investigation
7.1 Installation 0 0 o 4 0 20 20 0 o 44
7.2 Storm Sewer Review o 0 0 - 4 0 24 24 0 O 22

(MDLF-2/11889.401) ) (10/15/85
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.8.1 Equipment Installation 0O 0 20 20 0 0 0 0 o 40
8.2 Testing/Startup 0 0 20 20 0 0 0 0 0 40
.9 Receptor Investigation
«9.1 . Water Well Survey 0O 0 o0 4 24 0 24 0 O 52
.9.2 Infrastructure Survey 6 0 o 4 32 0 32 0 0 68
.9.3 Natural Resources Survey 0O 0 o 4 16 0 16 0 O 36
«9.4 Receptor Mapping O 0 O 12 36 0 60 0 O 108
.1 Groundwater/Leachate Mon.
.1.1 Sample Collection 0 0 8 304 352 0 0 0 o0 664
«1.2 Sample Analysis
.2 Gas Probe Monitoring
2.1 In Situ Monitoring 0 0 8 16 16 265 265 o0 O 570
2.2 Sample Analysis
<3 Surface Water Monitoring A
.3.1 Sampling/Measurement 0O 0 o 64 0 136 0O o0 o0 200
«3.2 Sample Analysis
b4 Ambient Alr Moniltoring
4.1 Meteorlogical Monitoring 0O 0 56 0 0 100 175 0 O 331
4.2 Alr Quality Monitoring 0 0 o 80 0 60 105 0 O 245
4.3 Laboratory Analysis
Data Analysis & Report Prep.
.1 Data Analysis/Interpretation O 40 80 396 336 232 - 160 80 O 1324
o2 Report Preparation 8 40 88 288 216 50 160 40 292 1182
Project Management
.1 Project Adminstration 12 38 o0 30 0 0 0 0 8 88
o2 Contract Management 32 9% O 30 0 0 0 0 16 174
.3 Coat/Schedule Management 22 38 0 90 0] 0 0 0 16 166
-4 Project Communications 12 38 0O 30 0 0 o o0 8 88
5 Data Management 6 46 O 35 - 0 0 0O 70 8 165
Community Relations
.1 RI Fact Sheets 0o 8 2 64 16 8 0 0 12 110
.2 RI Public Meetings 0 16 4 48 0 12 0 40 40 160
.3 Public Response 0 0 o 40 0 0 0 40 40 120
Totals 98 384 376 2,828 1,972 2,142 1,157 270 552 9,779

(MDLF-2/11889.401) (10/15/85)




TABLE 6.2-2 DIRECT LABOR HOURS
BLACK & VEAICH

Level of Effort

Labor Category

Task
PM PE P4 P3 P2 Pl T2 Tl Secr Total
1 Development of Site Plan
l.1 Preliminary Site Plan 0o 0 O 16 24 8 8 0 8 64
1.2 Plan Review 0 4 0 8 0 0 0 0 8 20
1.3 Final Planning 0 4 O 32 16 0 16 0 8 76
1.4 Site Staking 0 0 O 8 0 8 0 0 0 16
1.5 H&S/QA Plan Prep. 0 8 16 16 0 40 24 0 8 112
2 Subcontract Documents
2.1 Drawings 0O 0 4 20 8 0 8 0 O 40
2.2 Specifications 2 4 12 84 16 0 0 0 40 158
- 2.3 Bid Tabulatuons 4 4 4 16 0 8 60 0 16 52
3.1 Groundwater Well
Installation
3.1.1 Drilling 0 0 o 64 110 57 0O 0 0 231
3.1.2 Installation 0O o0 o0 30 32 18 o0 0 o0 80
3.1.3 Development 0o 0 o0 22 12 6 0O 0 o 40
3.1.4 Site Cleanup 0o 0 o 0 6 4 6 0 O - 10
3.2 Leachate Well Installation :
3.2.1 Drilling 0 0 O 8 48 24 0O 0 0 80
3.2.2 Installation 0 o0 O 4 24 12 0 0 o0 40
3.2.3 Development 0O 0 o 5 12 6 0O 0 0O 23
3.2.4 Site Cleanup 0 0 o 0 12 6 60 o0 o0 18
3.3 Gas Probe Installation
3.3.1 Drilling 0 0 0 382 264 140 0O 0 o 786
3.3.2 Installation 0 0 0 142 92 48 0 0 0 282
3.3.3 Site Cleanup 0o 0 O 64 44 24 0 o0 O 132
3.4 Geophysical Survey
3.4.1 Resistivity Survey 0 0O O 8 0 0 0O o0 O 8
3.4.2 Seismic Refraction Survey 0O 0 O 4 0 0 0O 0 O 4
3.5 Ground Survey
3.5.1 Field Survey Coordination 0 o0 O 8 0 0 20 0 o0 28
3.5.2 Survey Calc./Plotting 0o 0 8 8 40 0 0 0 8 64
3.6 Soils Investigation
3.6.1 Solls Sampling o 0 O 0 0 8 8 0 O 16
3.6.2 Permeability Testing 0O o0 o 4 0 16 16 0 0 36
3.6.3 Soills Analysis 0O 0 o 0 0 0 0 0 o0 0
3.7 Surface Water Investigation 0
3.7.1 Installation o 0 o 4 0 20 20 0 O 44
3.7.2 Storm Sewer Review 0 0 O 4 0 24 26 0 O 52

(MDLF~2/11889.401) (10/15/85)
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Climatological/Air Quality
Station Installation

8.1 Equipment Installation 0 0 20 20 0 0 0O 0 O 40
«8.2 Testing/Startup 0 0 20 20 0 0 O 0 o0 40
.9 Receptor Investigation

9.1 Water Well Survey 0O 0 O 4 0] 0 24 0O 0 28
«9.2 Infrastructure Survey 0 o 0 4 0 0 32 0 O 36
«9.3 Natural Resources Survey 0 0 o0 4 16 0 16 0 O 36
9.4 Receptor Mapping 0 0 o 4 28 0] 60 0 O 92
.1 Groundwater/Leachate Mon. -

.1.1 Sample Collection 0o 0 O 16 64 0 0 o0 o0 80
1.2 Sample Analysis 0 0 O 0] o 0 0 O 0
.2 Gas Probe Monitoring

2.1 In Situ Monitoring 0 0 O 0 0 0 265 0 O 265
2.2 Sample Analysis 0o o0 O 0] 0 0 0 0 o0 0]
«3 Surface Water Monitoring

«3.1 Sampling/Measurement 0 O o0 24 -0 136 0 o0 o0 160
.3.2 Sample Analysis 0 0 O 0 0 0 0 0 O 0
4 Ambient Air Monitoring

bl Meteorlogical Monitoring 0 0 56 0 0 100 175 0 O 331
b2 Air Quality Monitoring 0o o0 O 80 0 60 105 0 O 245
4.3 Laboratory Analysis 0 0 O 0 0 0 0O 0 O 0

Data Analysis & Report Prep.

L] L]

.1 Datua Analysis/Interpretation O 40 40 300 240 112 80 80 0 892
.2 "~ Report Preparation 8 40 48 208 136 0 80 40 160 720
Project Management
.1 Project Adminstration 12 38 O 30 0 0 0O 0 8 88
.2 Contract Management 32 9 0O 30 0 0 0 0 16 174
.3 Cost/Schedule Management 22 38 O 90 0 0 0 0 16 166
o4 Project Communications 12 38 O 30 0 0 0O O 8 88
.5 Data Management 6 46 O 35 0 0 0 70 8 165
Community Relations
.1 RI Fact Sheets 0o 8 O 16 16 0 0O o0 8 48
.2 RI Public Meetings 0 16 O 12 0 0 0 o0 O 28
.3 Public Response 0 0 o0 0 0 0 0 o0 0 0
Totals 98 384 228 1,888 1,260 885 981 190 320 6,234

(MDLF-2/11889.401) (10/15/85




TABLE 6.2-3 DIRECT LABOR HOURS

Task

~NN NN

o -

HALL & ASSOCIATES

Community Relations
RI Fact Sheets
RI Public Meetings
Public Response

Totals

(MDLF-2/11889.401)

Level of Effort

Labor Category

T2 Tl Secr Tota

P4 P3 P2 Pl
0 40 0 0 0 o0 40
0 24 0 0 40 40 104
0 40 0 0 40 40 120
0 104 0 0 80 80 264

(10/15/85




TABLE 6.2-4 DIRECT LABOR HOURS
HART~-CROWSER

Level of Effort

Labor Category

Task

P4 P3 P2 Pl T2 T1 Secr Tota
1 Development of Site Plan
1.1 Preliminary Site Plan 0 8 0 8 4 0 4 24
1.2 Plan Review 4 0 0 0 0 0 0 4
1.3 Final Planning 4 16 0] 16 -4 0 8 48
1.4 Site Scaking 0 0. 0 8 o 0 0 8
1.5 H&S/QA Plan Prep. 0 4 0 16 O 0 O 20
2 Subcontract Documents
2.1 Drawings 0 10 0 10 8 0 O 28
2.2 Specifications 0 16 0 32 0 0 4 52
2.3 - Bid Tabulatuons 2 2 0 0 0 0 o 4
3.1 Groundwater Well '

Installation

3.1.1 Drilling 8 108 0 366 o 0 o 482
3.1.2 Installation 4 34 0 116 0O 0 o0 154
3.1.3 Development 4 30 0] 52 0 0 O 86
3.1.4 Site Cleanup 0 0 0 26 0 0 0 26
3.2 Leachate Well Installation
3.2.1 Drilling 4 12 0 48 0 0 o 64
3.2.2 Installation 2 6 0 24 0 0 0] 32
3.2.3 Development 1 3 0 12 o o0 O 16
3.2.4 Site Cleanup 1 3 0 12 0O o0 O 16
3.3 ‘Gas Probe Installation .
3.3.1 Drilling 4 14 48 0 0 o0 o0 66
3.3.2 Installation 4 14 80 0 0 o0 0 98
3.3.3 Site Cleanup 0 0 0 0 6 0 oO C
3.4 Geophysical Survey
3.4.1 Resistivity Survey 2 4 20 28 0O 0 o0 54
3.4.2 Seismic Refraction Survey 2 4 20 28 0O o0 o0 54
3.5 Ground Survey '
3.5.1 Field Survey Coordination 0 0 0 0 0 0 0 C
3.5.2 Survey Calc./Plotting 0 0 0 0 0O 0 O C
3.6 Soils Investigation ' '
3.6.1 Soils Sampling 0 0 0 0 o 0 O C
3.6.2 Permeabllity Testing 0 0 0 0 0 0 O C
3.6.3 Soils Analysis ' 0 0 0 0 0O 0 0 0
3.7 Surface Water Investigation C
3.7.1 Installacion 0 -0 . 0 0] o o0 O C
3.7.2 Storm Sewer Review 0 0 0 o 0 O 0 " C

(MDLF-2/11889.401) (10/15/85




Climatological/Air Quality

3.8
Station Instuallation
.8.1 Equipment Installation 0 0 0 0 0O 0 O C
8.2 Testing/Startup 0 0 0 0 o 0 O C
.9 Receptor Investigation -
.9.1 Water Well Survey 0 0 24 0 0 0 o 24
+9.2 Infrastructure Survey 0 0 32 0 0O 0 0O - 32
.9.3 Natural Resources Survey 0 0 0 0 0 (0] o C
+9.4 Receptor Mapping 0 8 8 0 0 0 O 16
.1 Groundwater/Leachate Mon.
1.1 Sample Collection 8 288 288 0 06 o0 o 584
1.2 Sample Analysis 0 0 0 0 0O 0 o0 C
o2 Gas Probe Monitoring
2.1 In Situ Monitoring 8 16 16 265 o 0 O 305
«2.2 Sample Analysis 0 0 0 0 0O 0 o0 C
.3 Surface Water Monitoring
3.1 Sampling/Measurement 0 40 0 0 0O 0 o0 4C
3.2 Sample Analysis 0 0 0 0 6 0 o C
A Ambient Air Monitoring
4.1 Meteorlogical Monitoring 0 0 0 0 0 0 O C
b2 Air Quality Monitoring 0 0 0 0 0 O 0 C
4.3 Laboratory Analysis 0 0 0 0 0] 0 0 C
Data Analysis & Report Prep.
.1 Data Analysis/Interpretation 40 96 96 120 80 0 O 432
o2 Report Preparation . 40 80 80 50 80 0 132 462
Project Management
.1 Project Adminstration 0 0 0 0 0 O 0 C
.2 Contract Management 0 0 0 0 0 0 o0 C
.3 Cost/Schedule Management 0] 0] 0] 0 6 0 O C
.4 Project Communications 0 0 0 0 o 0 © C
«5 Data Management 0 0 0 0 0O 0 o - C
Community Relations
.1 RI Fact Sheets 2 8 0 8 0O 0 4 22
.2 RI Public Meetings 4 12 0 12 0 0 O 28
.3 Public Response 0 0 0 0] 0O 0 O C

NN~ NSNS LWLWRLWL WL

Totals 148 836 712 1,257 176 0 152 3,281

(MDLF-2/11889.401) _ | (10/15/83




TABLE 6.3-1 OTHER DIRECT COSTS

TRAVEL

Prog. Mgr.

P4

P3(PE)

P3(SM)

P2(H&S/QA)

P2

P2

T2

T1

(MDLF-2/11889.401)

Black & Veatch

MCI/SEA

MCI/SEA

BR/SEA

MCI/SEA -

MCI/SEA

MCI/SEA

BR/SEA

BR/SEA

MCI/SEA

12

20

105

80

23

10

59

35

Trips

Days

Trips

Days

Trips

Days

Trips

Days

Trips

Days

Trips

Days

Trips

Days

Trips

Days

Trips

Days

$740

75
51

$740
40
75
51

$900
40
75
51

$740
40
75
51
$740

75

51

§740
40
75
51

$900
40
75
51

$900
40
75
51

$740
40
75
51

/Airfare
/Shuttle
/Perdiem
/Vehicle

/Airfare
/Shuttle
/Perdien
/Vehicle

/Alrfare
/Shuttle
/Perdiem
/Vehicle

/Airfare
/Shuttle
/Perdiem
/Vehicle

/Alrfare
/Shuttle
/Perdiem
/Vehicle

/Airfare
/Shuttle
/Pardienm
/Vehicle

/Alrfare
/Shuttle
/Perdiem
/Vehicle

/Airfare
/Shuttle
/Perdiem
/Vehicle

/Airfare
/Shuttle
/Perdiem
/Vehicle

RT
RT
Day
Day

RT
RT
Day
Day

RT

Day
Day

RT
RT
Day
Day

RT
RT
Day
Day

RT
Day
Day

RT
RT
Day
Day

RT
RT
Day
Day

RT
Day
Day

$740
40

75

51
$1,480
80
900
612
2,700
120
1,500
1,020
5,180
280
7,875
5,355
3,700
200
6,000
4,080
1,480
80
1,725
1,173
900
40
750
510

. 3,600

160
4,425
3,009
1,480

80
2,625
1,785

$906

3,072

5,340

18,690

13,980

4,458

2,200

11,194

5,970

(10/16/85)



TRAVEL
Proj.Engr. Local 90 Days $6 /Vehicle Day 540
Pl Local 90 Days 23 /Perdiem Day 2,070
: 21 /Vehicle Day 1,890
———— 4,500
TELEPHONE
Baton Rouge/Sea. 32 wks 18 min/day $0.41 /win $1,180
Olympia/Sea. 32 wks 12 min/day 0.23 /min 441
Kansas City/Sea. 32 wks 12 min/day 0.41 /min 787
_ - 2,408
REPRODUCTION
Draft Reports 8 reports 25 coples $0.10 /pg $4,000
200 pgs/éopy
Final Reports 8 reports 25 copiles $0.10 /pg 4,000
200 pgs/copy
Correspoadence 28 pgs/wk 2 copies $0.10 /pg 179
© 32 weeks
Miscellaneous 150 pgs/wk 1l copiles $0.10 /pg 480
32 weeks ' —— 8,659
POSTAGE
(BATON ROUGE/KC,SEA OLY) :
Express Letter 32 letters $11.00 /let §352
Express Package 16 packages $24.00 /pkg 384
First Class Mailing 64 mailings - $2.50 /wailing 160
: ———— 896
(OLYMPIA/BR,SEA,KC)
Express Letter 16 letters $11.00 /let $176
Express Package 8 packages $24.00 /pkg 192
Firat Class Malling 64 mailings $2.50 /mailling 160
————— 528
(KANSAS CITY/BR,SEA,OLY) '
Express Letter 10 letters $11.00 /let $110
Expreas Package 6 packages $24.00 /pkg 144
First Class Mailling 32 mailings $2.50 /mailing 80
—-—— 334
EQUIPMENT ,
Computer 320 hrs-admin/cler $4.00 /hr $1,280
80 hrs-tech $4.00 /hr 320
Field Equipment See attached table continuation 125,070
——————— 126,670
- TOTAL OTHER DIRECT COSTS $209,805

(MDLF-2/11889.401) : (10/16/85)



TABLLE ¢.2-1 (continued)

OTHER DIRECYT COsSTS

EQUIPMENT AND SUPPLIES:

Groundwater, Surfacs Watsn.,

Dedicated groundwater well bladder pumps:

I3 wells x 1083/ Wel !l .icciiviasnoscsrasassnsn

(includes pump, Teflon tubing, locks, caps)

3 leachate wells x $1088/7well . cevsccnsioona
Fortable air assembly for wells

$: 208 .88 month X S MONTRS cas v saes st snssas
Compressaed air supply for well sampling:

Portable air compressor @ €250.00/month X
Electronic well level senzor:

£ 279 BB ORER B O WONTHAR . o di s s vinsenonssensss
Conductivityssalinity/temperature meter:

% 280.00/month x S MONtAS . csvssessassianemnaecs
pPH meter: 136.08/month x S moONthsS.cocsvesanonoas
Staff gages: 3 @ 85.60/70ag8cccsvsasconna
Stormwater samplers: 2 samplers x 4 months x

1B BB AIORET R S aiin s vt v iinas s gsdes s odhions s seian

Flowmeters: Z meters « 4 months x 7350.00/month

Installation hardware, battery packs, charger..
wWell bai1ler for off-site well sampling..covesaes
lce, shapment (FaedbEx) tor samples: 110.00/day x

S DAY B i s s aiee s o pamitans s s s b RS s e e aws e m e e
Safety tquipment: assumes l.evel C protection ava

drilling: 822 days x 25.00/d/person x 5 people
monitoring: 3% days x 285.00/°d/p x & people...

Level A option: 1500.00/person x S peoplé..i...
Raia geac: L1 St teil Z1. 00/ 501 T, i8S seniindiess s
Slug test data iogger:s 3 days x 140.00/daye s ..

mo.

S, BB/month X S MOAEE S oo ol o sl s o mibes s
VAL 1760 .00/ 800 th % 5 WER UGS v v v s einissls s basn s
288 . 68/month x S-monthsdei.oies
(H25, 02, Crd w/alarm)

-y

2 340 08vaonthiix S MONERS. « css som s s'as
N |
Other
Magﬁetcﬂoeter‘i 1£‘ (1‘8"“&' & 2& .Bﬁ/ldA}‘. R T
Labels, field boolks, samnple shipping supplice...

.rU-l-i.\‘L COSTI!II.I‘I‘lllllllllll..l.l..l.ll.l...l.

and Leachate Well sampling

7]
C
w
-~
1

13060 .

. 3000.

N

20 .

onuol

t
P

. s 15

B - s

.o oo 1888,
. .650.
e 1?5,
. 800,
.45800.
. B LD o

~
o s 280 .

ale o s i IO
le

oo JBZ2SB .
is s BT .
AT
i el e
i AR .

.71810.00

6o
0o

66

[}
[

6o

0o
Bo
(615

ao
aa
@ao
0o



TABLE &.3~1 (cantinued)

AR QUALITY INSTRUMENTATION COST ESTIMATE

i. Alr Quality scan of existing flares, new wells using WA
5 scans total; | scan per week

Oy rental: 2 months @ 21780 .,.00/.month.eeseesaes $34006.009

<. Climatolagical Staticon #

Weathertronics Madel 1181 remote data acquisition
system, with tape recorder dats output and reader,
bhattery pack, charger, and mounting tower (¢ or
EauiIvalent) il it i i i e it i it st ensasansedBIS . OY

Lata probes: Weathertronice microresponse
anemcmeter, microreeponse vane, humidi ty/
temperature, rainSznow guage, evaporation
guage, Darcneter (Oor @QUAl) sttt nsesl0d0.00

3. Cliinatological Station B
as above, but with anemometer, wvane, and
temperature pProfes Onl Yo ciesiesersostosssoneneses e &335. 009
r
. Twe cit-s1te weather stationzi
Stripchart recorders, anemometer, vane, and
teinperature measurement
2 @ 2000.00 ca {(estliTated) soeeenevnnnacarisesassa dobb. oo
S. Sentex Scentor automated portable gas chromatograph
with i1nternsal! calibration, heated column, computer
interface/ microprocessor controlled, internal
printer, automatic gain, 3 battery packs, carry-
ing casze, extr battery charger, samplée probes,
carrier &%, calibration gascd, autonatic
pressure shut--ofy valve, argonselaectron
capture detector — R
2 8 147735.00 ea...............................g<2ﬁ556.06
N
S . Sampling pump for charcoal tube arganic
vapor sample collection; MSA Moniltaire
Sampier Model 3 and MSA Tube holder or
gquivealeant
2 gach 2 580,00 Sa8. oottt nsstsessrrsesceseaanss 120,00
1\ . .
&8 .06

TOTAWL COST..,....................................,..153

=P

P el
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~TABLE 6.3-2 OTHER DIRECT COSTS

Hart-Crowser

LOCAL TRAVEL

P3 2,500 miles 0.205 /mile
P2 7,700 miles 0.205 /mile

77 days 25 /Perdiem Day
P2 19,300 miles 0.205 /mile

193 days 25 /Perdiem Day
TELEPHONE
REPRODUCTION

POSTAGE

SAFETY EQUIPMENT

Level ¢ protection

Drilling 82 days x 25 /day x "1 person
Assistance 40 days x 25 /day x 2 person
Monitoring 35 days x 25 /day x 4 person

TOTAL OTHER DIRECT COSTS

(MDLF-2/11889.401)

12,798
722
2,598

100

7,550

$23,768

(10/16/85)




TABLE s.3-3
ESTIMATED COSTS FOR LABORATORY ANALYSIS

MIDWAY LaNDFILL KRI WORK PLAN

Sanmple Lategary Mo. Samples Estimated Cost

Grounowater/Leachate

Wells 1z8 170750 .00
Starmwéter Monitoring Z 2998.040
Surface Water, Misc. 4 59324 .00
Leachate Seeps, Misc. 20 1Sv0 .00
Near—-zurfece Scils 8—-15 37203 .00

Ampbicent A (GO,
tube desorphion) f &=

N
[
b
[
c
[t}
c
=

Geologircal Samples,
L.a

ndfill 12757 .09

r
~

-i.o'r‘\ln- Esj-lrl,i.‘.‘.El‘I.l.ll.lI..l...l.l...‘..l.l.‘.l..266154lae
/

L Y. ;;.' & ; F : )
. {'\»( C et /

7/ U J
NOTE: Laboratory analysis ay/ be performed by contract laboratory |
and 1¢ not included 1n overad |l budget summary. ‘
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TAHBLE 6.3-4

LABORATORY ANALYSIS FOR GROUNDWSHTER AMD LEACHATE MONITORING WELLS

No. Unit Total
Pacametorn Units Sampleas Cost _ Cost
Field Parameters :
¥ oH _ pH 4 {1 1)
Tenperature oc 9 1) {1
Conductivity tnmh o s 4 Lo ¢ 1)
Conventionals
*Borcn mgs ) “ 12,00 45,60
CatCium _ gy 4 2.04 do.a6
Magnesium g A 12,48 35 .00
ST Wi W] i1 mg | < 12,00 a4&8.00
Fotassam mes ) 4 12.00 & .89
Iron mg -l 4 : 12,00 43,060
Manganeze - ing. | ’ 12.060 45,89
Carbonste g\ 4 12,5 So.uo
Bicarbonate mgs 1 4 12,56 So.ue
¥sulfate ' g 1 4 12.00 43,00
xSulfide g\ < ) 18.00 Jz.E00
XChlaride g < ti.00 44 .04
Fluaride thg” ) ] 30.89 - 1z2e .00
Tatal Dissalwed Solids el < 12,80 ~  4ab.d@
#Total Organic Carbon ngs 1 4 a2 .60 ¥e.02
fAmmonla Nitrogen ng 1 4 19.90 ‘48 .00
Mitrate nitrogen g 4 30.90 128 .00
Tota) Kieldah!l N, fge | < _ 28.00 Yo.,06
Hardness inge | 4 3.009 3Z.099
*atkalini ty mas 1 CaCo3 4 8.00 32.08
Biochemical Oxygen v

Demand <(EBODS g1 BODS 4 23,909 72.00
xChemnical Oxygen bDemand mgsl 4 18.00 22,06
£Tota! Organic Halogen

CTON ugst 4 190 .00 doa .06
Priority FPollutants
Metals
(Sb, Az, &, Sg, Tr uge) < 19.00ca. 3ZB0.00
(Be, Cd, Cr, Cu, N1, '

Pb, Zns g0 < 13.00ea. 3&4.08
ficid Extractabliles ugl 4 175.00 700 .00
Base MNeutrals ugs |l 4 273,00 1160 .00
Pesticides ug ) 4 300.00 1260 .00
FMcrotox v dim, <) - 90,00 cvv .00
O AL COST vttt i i ittt et enonedasesnssstassasasacss 176760 .00
(13 new wells, (2 e<1sting, 3 leachate, and 2 off-site welled

X Fotentia! indicator pacameter
(1) Cost included in equipment leasing table

N




TABLE £.3-95

LABORATORY ANALYEIS FOR STORM WATER MONTORING

Farametcor S Unils

pHX

Speciftic Conductancex
Carventionals
(B,Ca,Mg,Na,K,Fe,Mn,
2047

de
Total Diseolved SolidsX
Sus d Zolidex

woT

Hardness
Baps

Coo

TR
Friority Pollutante
Metalsz

Acid Extractables
Base Neutrals
Pesticides

TOTL COST it it it e e e s v et s e uuse
hour

(based on gampling 2~ 24

Pt untts

wmmhos

g
mg/’ 1
g )
NIt
g )
mgo |
g
fivige
mg. |
g |
(V] 9/" |

ugi|
ugHAl
VRV |
vl

NG .
Saples

12

12

—
PRI PN NN

|28 )

NN

DC
[ =
vi o~
™

~ o~
—
N

Y] P e e (1) = e
€

-
.

G WM O Nt & 00N
oo o G
[ O e B AR OURE U O TR VI U o

...
[0

{8e.00
175.640
278.00
306 .00

gstorm events,
be used ag Indicators af runctf quallity,
C1) cost included in equipment leasing table

X7 parameter
4 hour trequensy)

w

(S )
i)

192.90
3& .00
&@.00
1494.00
144.009
S$e.090
146,06
16,008
4&£.049

S 214,00

to




TaslE <.

0l

L

LABORATORY AMGLYS1S FOR

Facawmaten

[}

Field paranetsar
pH

Temperature
Spoecific Conductance

pid

S

Canventionals

(Seo Tabhle d.00 for Vist)
Friority Pollvtants

Metals ugel
Gcld Extractables ugsl
Base MNeutrals W’
Pesticides ugsl

TOTAL COST . e it et e s v v

cost included 1n

Units

mhhas

equi pinen t

SURFACE WATER QUALITY

NG, Unit
Sawples LCost
units 3 (D
’ 3 (1o
4 (D
<} 423,00
£} 184,00
“} 175,80
4 27% .40
q 3060.060

@ 6 ¢ % & 8 6 6 8 s s s % 8 8 R B & 2 8 s s s s

leasing table

Total
LCos

b
1

[

leyz . g

N
»
=

.

L

Gt

| AN

c oG

[ ot O~ )
[~ U ot )

N
-
Lo
Q-
o
(W)




TABLE &.3-7

LABORATORY ANALYSIS FOR LANDFILL SEERS

No .
farammater Units Ssmples
o v ol ounits 2d
Specific Conductamas et o s KLY
Ganps mygs 1 BODS 20
CoD g 1 20
T3 mg A1 290
T§3 g1 20
Boron g 20
Fecal coliftormk #7190 ml 20

B Y O U
(1) Cost included in eguipment leasing table
Mo. of zamples based upon 10 seepe sampled twice

X fAAnalyzed to determmine scptage seeps

L (I T o~
Cr S e [ ]
. W o

9!

ooc G o
oc oG

B P = I

pat
(Y]

Z49 .08

370.00
S8e .60



TABLE &.32-8

LABORATORY SNALY SIS FOR NEAR-SURFACE SOLLS

No. Urniat

Pacamaten Unitsa Sauplaes Cost
lLab. permeability cm 2 i16.,9@
Grain size analysis 13 45,00
pH (sat ' d pazte) plounlts 15 22.90
Condectivit, fzat d

pasted . mmhos 15
Fricrity Follutant
Metals gl

N
J
c
[+

186 .00

[yl

TOTmL COST o0 iin i enan

e &4 ¢ 8 6 3 8 8 8 0 8 4 0 & 8 2 8 6 s s 88 s s 8 s

o«

R O
[ A ]
LUK O oY
[ ]

(03

W O

0)
P
[ o)
o

>
[y
o
9
[ «x]

[}
(Y]
[
o

[+



TABLE &.3-%

LABORATAORY #iNALYSIS FOR ATR QUALTTY USING CHARCOAL TUBES

Faramatenr

1,2-Oichloroethane
Lenzene

Carbon tetrachliaride
lsooctane
Trichlaroethylene
Taoluene

Ethylhexane

Xylena .

L.imonene

Methlyene Chloride

TOTAL CIEY oo v vvs s

MNumlzer Samples

Pantilent Gas Unit Total
AW Frobes Cost Cost
@) . ()

le Z0 25,00 00 .00
18 20 25.00 Y00 .00
1& 76 z5.00 y00.00
14 20 25.80 Y00 .00
18 20 25,00 Yo@ .00
16 29 2%5.00 Y00 .00
14 za 25.00 Y08 .00
1& 20 25,00 00 .00
16 ze 25.00 Y00 .00.
16 el 25.00 280 .00

..........-..-..-.-......-a....?eae.&a

(a) based on 1¢$ week Jdally sampling peri1ody one tube per we ik

(k) bascd on collacting four tubes per cach of five sampling

rounds

(c) total cost includos cost of tubes and cost of analysis




LABORATUORY ANGLYSIES FOR SUBSURFACE MATERIALS ANALYSIS

Farametear Units No . Unit Total
Sampl as Cost Coszt
Cyanide ug kg 2y 35.00 1615.00
Roron ug- kg 2P 12.00a 48 .00
Priority Foll,
Matals ugskg 29 134,00 - 53¥4.00
fcid extract., . ugikg 8 175.00 v 1400 .60
Base neutrals ug kg 8 275,00 Z-6@,00
Pesticides ug/ kg 8 300 .40 2400 .00
TOTAL COST vt v it ittt st e s asossasosssastssanansanaa 12757 .00

Baged on selcoting zamples on 29—+t intervals for 5 86 +tt. deep
gas probes, and 20 +¢t. intervals for 3 &0 tt. deep gas probes
that will be drilled within the ltandfill; total of 29 samples. AN
portable gas chromatograph will be used to analyze head space of
each of the samples; based upon the results of the chromatograms,
at least one sanple per probe will be selected for priority
pollutant organice analysis.

>






